In previous experiments, we found antipredator behaviours in female Trinidadian guppies to be influenced by water temperature. To distinguish between hypotheses suggested to explain these observations, we examined the effect of an increase in water temperature on the choice of shoal size of individual female guppies, in the absence and presence of predation threat from a confined cichlid. At 22 C, guppies showed no significant preference for either of two shoal sizes of female guppies, although other responses indicated a reaction to the threat. At 26 C, females chose to shoal with the smaller group when the predator was absent, but, once threatened, switched to a strong preference for the larger group. Variation in preference between individuals was quite high in all treatments, and was somewhat lower for guppies under threat in warmer water, although not significantly so. Our evidence indicates that guppies in warmer water behave as if they are at greater risk of predation, but only when under threat. Temperature-dependent increases in predation risk from ectothermic piscivores could result from less efficient escape responses and from greater vulnerability because of increased foraging activity. We suggest that selection favouring guppies displaying an optimal balance between foraging and antipredator behaviours should act more strongly at higher temperature.
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Environmental temperature is a crucial factor in the lives of ectothermic organisms and is particularly critical for aquatic animals whose body temperature will usually closely track ambient conditions (Atkinson 1996) . Ectotherm metabolic rates generally increase with temperature, as do feeding rates, until thermal conditions become stressful and activity is reduced (Cossins & Bowler 1987) . As this effect occurs at all trophic levels, ambient thermal regimes are likely to be an important influence on the behaviour of both predators and prey. For ethical reasons, the effect of temperature on the direct outcome of such interactions is difficult to test in vertebrates, but might be inferred by examination of thermal influences on the antipredator behaviour of prey animals. A seasonal reduction in water temperature causes a switch from diurnal to nocturnal foraging in juvenile Atlantic salmon, Salmo salar (Fraser et al. 1993 (Fraser et al. , 1995 and minnows, Phoxinus phoxinus (Greenwood & Metcalfe 1998), probably to avoid visually hunting endothermic predators from which escape would be inhibited under cool conditions (Valdimarsson et al. 1997; Valdimarsson & Metcalfe 1998) . To date, however, the effect of higher, but nonstressful, water temperatures on fish antipredator behaviour has received little attention.
In a previous laboratory study (Weetman et al. 1998 ), we found that in the presence of predation threat from a cichlid, an increase in water temperature from 22 to 26 C caused female guppies to switch from inactive behaviour and greatly reduced feeding to active behaviour related to predator inspection, and a much higher level of foraging. Groups of female guppies also formed tighter schools (as defined by Pitcher & Parrish 1993) at higher temperatures. Both of these results are consistent with two explanations. (1) Higher water temperatures lead to increased predation risk (from ectothermic piscivores) for guppies, necessitating heightened, or more efficient, antipredator behaviour. This may occur in the absence of any direct threat if nonforaging guppies use water temperature alone to assess potential predation risk in the absence of more reliable cues. (2) Guppies in warmer water will have higher body temperatures and consequently better swimming performance (Temple & Johnston 1997; Johnson et al. 1998) , allowing improved antipredator responses. Therefore, in our previous experiments, guppies may have schooled more closely in warmer water simply because they were able to do so, and shown greater predator inspection because the behaviour carries lower
